Effects of oral curcumin on the pharmacokinetics of intravenous and oral etoposide in rats: possible role of intestinal CYP3A and P-gp inhibition by curcumin.
This study aimed to investigate the effects of oral curcumin on the pharmacokinetics of intravenous and oral etoposide in rats. Intravenous (6 mg/kg) or oral (2 mg/kg) etoposide was administered to rats in the absence and the presence of oral curcumin (0.4, 2 or 8 mg/kg). The effects of curcumin on the P-glycoprotein (P-gp) and CYP3A4 activity was also evaluated. Curcumin inhibited CYP3A4 enzyme activity with a 50% inhibition concentration (IC(50) ) of 2.7 µM. In addition, curcumin (10 µm) significantly enhanced the cellular accumulation of rhodamine-123 in MCF-7/ADR cells overexpressing P-gp. Compared with the control group (given etoposide alone), curcumin (2 or 8 mg/kg) increased significantly the oral bioavailability (AUC and C(max) ) of etoposide. Consequently, the extent of absolute oral bioavailability (F) of etoposide with curcumin was significantly enhanced compared with that in the control group. In contrast, curcumin did not affect the pharmacokinetics of etoposide after intravenous administration. Therefore, the enhanced oral bioavailability of etoposide in the presence of curcumin might be due mainly to inhibition of the P-gp efflux pump in the small intestine and possibly by reduced first-pass metabolism of etoposide in the small intestine by inhibition of CYP3A activity in rats. The combined use of curcumin may be helpful to improve the F of etoposide in chemotherapeutic applications.